Growth of human tumor xenografts in SCID mice quantified using an immunoassay for tumor marker protein in serum.
The accurate measurement of the response of a tumor to a given treatment is critical to evaluating novel therapeutic modalities. An experimental design is reported here that can be generally applied to monitoring human tumor xenografts growing in immunodeficient mice. A human non-small cell lung tumor cell line was transfected with a mammalian expression vector containing the gene encoding human prostate specific antigen (PSA) and has been shown to grow progressively following the subcutaneous, intraperitoneal and intravenous inoculation of the tumor into severe combined immunodeficient (SCID) mice. The transfected human tumor cells produce PSA that accumulates in the sera of all tumor inoculated SCID mice. An enzyme-linked immunoassay using a rabbit polyclonal and a mouse monoclonal antibody specific for PSA was designed and tested for the detection and quantification of serum PSA in tumor-bearing mice. Over a 5-week period, the serum levels of PSA of mice inoculated subcutaneously with the tumor increased progressively, and the estimated tumor volumes correlated with the amount of PSA detected in the serum. Serum PSA levels correlated even better with total tumor mass following the intraperitoneal inoculation of tumor cells into SCID mice. Serum PSA levels fell rapidly following the surgical debulking of tumor xenograft, reaching background levels of PSA in the serum 1 week after tumor removal. Serum PSA levels were also observed in SCID mice inoculated intravenously with a PSA transfected human lung tumor cell line adapted to grow orthotopically in the lung. The transfection of human tumors with a tumor marker and the use of an immunoassay to detect this marker establish an experimental design that provides a reliable, non-invasive, accurate and simple approach to monitor and quantify the growth of human tumor xenografts in SCID mice.